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Ꮫ఩ᤵ୚ᖺ᭶᪥ ᖹᡂ 25ᖺ 9᭶ 25᪥
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ࡢ☢ሙឤᗘ (= TMR / 2Hk) ࢆ㧗ࡵࡿࡓࡵ࡟ࡣ㸪TMRຠᯝࢆቑ኱ࡉࡏࡿࡇ࡜㸪࠾ࡼࡧ㸪⮬⏤ᒙࡢ␗᪉ᛶ☢
ሙ (Hk) ࢆపῶࡍࡿᚲせࡀ࠶ࡿ㸬ᮏ◊✲࡛ࡣ㸪⮬⏤ᒙ࡟ NiFe/Ru/CoFeBࡢ 3ᒙᵓ㐀ࢆ⏝࠸࡚࠾ࡾ㸪NiFe









໬ࢆ⾜ࡗࡓ㸬    
                                ᅗ㸯㸬TMRከᒙ⭷ࡢ⭷ᵓ㐀
ᐇ㦂⤖ᯝ
1. ⏕య⏝ TMRࢭࣥࢧࡢタィ㸦➨ 3❶㸧
⏕య࠿ࡽࡢ☢ሙࡢ‪ࡁฟࡋ㸪ỿࡳ㎸ࡳࡢ୧᪉ྥ࡟ࡘ࠸࡚ ᐃࢆྍ⬟࡟ࡍࡿࡓࡵ㸪ࢮࣟ☢ሙ࡟࠾࠸࡚☢
໬ᖹ⾜᫬㸪཯ᖹ⾜᫬ࡢ୰㛫᢬ᢠ್ࢆ࡜ࡿタィ࡜ࡋࡓ㸬୰㛫᢬ᢠ್ࡣ㸪ᾘ㈝㟁ຊ࡜⏕య࡟ᑐࡍࡿᏳ඲ᛶࢆ
⪃៖ࡋ࡚ 2 k:࡜ࡋࡓ㸬ࡑࡢ᢬ᢠ್ࢆᚓࡿࡓࡵ࡟㸪MgO⤯⦕ᒙ⭷ཌࡣ 2.5 nm࡜ࡋ㸪TMR⣲Ꮚࡢ㠃✚ࢆ
100 Pm2࡜Ỵᐃࡋࡓ㸬௨ୖࡢ᮲௳ࡢୗ࡛㸪TMR⣲Ꮚࢆ⏕యࢭࣥࢧ࡜ࡋ࡚ᛂ⏝ࡋࡓሙྜࡢ᳨ฟྍ⬟☢ሙࡢ
ぢ✚ࡶࡾࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪100 %/Oeࡢ☢ሙឤᗘ࡛⬻☢ሙಙྕࢆ㸪ᮏ◊✲ࡢ┠ⓗ࡛࠶ࡿᚰ☢ሙ┦ᙜࡢ
ィ ࢆ 10 %/Oe ௨ୖࡢ☢ሙឤᗘ࡛ᐇ⌧࡛ࡁࡿ஦ࢆ᫂ࡽ࠿࡟ࡋࡓ㸬













3. ⏕య☢ሙ⏝ TMR☢Ẽࢭࣥࢧࣔࢪ࣮ࣗࣝࡢస〇࠾ࡼࡧᨃఝᚰ⮚☢ሙಙྕࡢ᳨ฟ㸦➨ 6❶㸧
TMR⣲Ꮚࡢ㞟✚໬ࣉࣟࢭࢫ࡟࠾࠸࡚㸪ᒙ㛫⤯⦕⭷ᙧᡂ࠾ࡼࡧ☢ሙ୰⇕ฎ⌮ᕤ⛬ࡢᨵၿࢆ⾜࠸㸪100
100ಶࡢ࢔ࣞ࢖⣲Ꮚ࡟࠾࠸࡚㸪15 %/Oeࡢ☢ሙឤᗘࢆᚓࡓ㸬ࡲࡓ㸪ࣀ࢖ࢬࣞ࣋ࣝ࡜ࡋ࡚ࡣ 250 nV/ҀHz at 


























ࡲࡓ㸪ヨసࡋࡓ TMRࢭࣥࢧࣔࢪ࣮ࣗࣝࢆ⏝࠸࡚㸪ᨃఝᚰ☢ሙἼᙧ࡛ QRSἼ 610-11 Tࡢィ ࡟ᡂຌ
ࡋࡓ㸬ࡇࢀࡣࣄࢺࡢᐇᚰ☢ಙྕ࡜ྠ➼ࣞ࣋ࣝࡢಙྕ᳨ฟ࡛࠶ࡾ㸪ࢭࣥࢧᆺ TMR⣲Ꮚࢆ⏕య☢ሙィ ࡟
ᛂ⏝࡛ࡁࡿ஦ࢆึࡵ࡚♧ࡋࡓ㸬
௒ᚋࡢᒎᮃ
ᮏ◊✲࡛ࡣᨃఝᚰ☢ಙྕࡢ᳨ฟ࡟ᡂຌࡋࡓࡀ㸪௒ᚋࡣ᭦࡟㞧☢ሙ㸪㞧㟁⏺ࢆ㐽᩿ࡉࡏࡿ⎔ቃࢆᩚഛࡋ㸪
TMRࢭࣥࢧࡢ S/Nẚ 10ಸࢆᐇ⌧ࡍࡿࡇ࡜࡛ᐇᚰ☢ࡢ᳨ฟࢆ┠ᣦࡍ㸬ࡲࡓ㸪TMRࢭࣥࢧࡢ᭦࡞ࡿឤᗘ
ྥୖࢆ⾜࠺ࡇ࡜࡛㸪⬻☢ィ ࡟㛵ࡍࡿ◊✲ࡶ᥎㐍ࡍࡿ㸬⌧≧ࡢ SQUID⬻☢ィ㸪ᚰ☢ィࡣඃࢀࡓ་⒪ᶵ
ჾ࡛࠶ࡿࡀ㸪ࡇࢀࡽࡀᾮయ࣒࣊ࣜ࢘ࡢᯤῬၥ㢟ࡸࢥࢫࢺࡢ㧗㦐ၥ㢟࡞࡝࡛◊✲࡟ṑṆࡵࡀ࠿࠿ࡗ࡚࠸ࡿ
≧ἣ࡛࠶ࡿࡢ࡟ᑐࡋ㸪ᐊ ᆺ TMRࢭࣥࢧࢆᐇ⌧ࡍࡿࡇ࡜࡛ࡇࡢၥ㢟ࢆゎỴࡍࡿࡇ࡜ࡀ࡛ࡁࡿ࡜⪃࠼࡚
࠸ࡿ㸬
ᐊ ᆺ TMRࢭࣥࢧࡣᵝࠎ࡞ྍ⬟ᛶࢆ⛎ࡵ࡚࠾ࡾ㸪௒ࡲ࡛㊊ᯬ࡟࡞ࡗ࡚࠸ࡓᾮయ࣒࣊ࣜ࢘㸪ᾮయ❅⣲
ࡀᚲせ↓ࡃ࡞ࡿࡢ࡛㸪௒ᚋᵝࠎ࡞ศ㔝࡟࠾࠸࡚ᛂ⏝ࡉࢀࡿ࡜⪃࠼ࡽࢀࡿ㸬་⒪ࡢⓎᒎ㸪ᕤᴗ࣭⏘ᴗࡢⓎ
ᒎࡢࡓࡵ࡟ࡶ TMRࢭࣥࢧࡢ᭦࡞ࡿ㧗ᛶ⬟໬ࢆ㐍ࡵ࡚࠸ࡁࡓ࠸㸬
? 90 ?
Ωμ
? 91 ?
